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Fire Emissions in Action
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Purpose

“…to develop a method for producing 
coherent, consistent, spatially and 
temporally resolved GIS based 
emission estimates for wildfire and 
prescribed burning.”
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Modular approach

• A way to build a flexible, dynamic system

• Adaptation to new or updated technology

• Re-use of implemented models

• Examination of individual component 
models
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Emissions Modeling in GIS

• Input as vegetation class and area
• Output as emissions mass 
• Can implement algorithms in 

Avenue

• FOFEM!



FOFEM in ArcView



FOFEM relational tables
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Data Collection and 
Processing

• Preprocessing and examination of 
vegetation inputs

• Crosswalking to FOFEM fuel models

• Temporal classification of fire history 
inputs



Vegetation Data

• The GAP 
vegetation layer
– Statewide coverage

– Less complex than 
other vegetation 
layers such as 
CALVEG

– 1990 source data



Vegetation Data

• The CALVEG 
vegetation layer
– Incomplete coverage

– More complex than 
other vegetation 
layers such as GAP

– 1994 - 1997 source 
data



National Inputs
• The spatial inputs are the 

NFDRS fuel model grid 
(seen left) and a grid of 
remotely sensed fire 
detections (both 1km 
resolution).

• Utilizes the same 
emissions equations as 
with polygon processing.

• Requires crosswalk of 
FOFEM fuel models to 
NFDRS fuel models 
(proof of concept).



Fire History – Agency Data

• CDF fire polygons

• Historical database

• Completeness??

• Remote sensing 
based fire map



Overlay of CDF and CAMFER

• RED is RS 
detections.  Black 
is CDF data.  
Green is Jepson 
ecoregion.

• Lambert 
Conformal Conic 
Projection

• No Post-
processing

• Potential for more 
data refinement 
by incorporating 
hotspots…
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Multiple User Interfaces

• The Interface module can be 
customized according to the needs 
of the user

• UNIX, PC and HTML based interfaces

• Interchangeable, as are the other 
modules



PC, Web, UNIX



Vegetation “Clipped” by Fire Input
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Output

• Output in the form of relational database 
tables

• Summarization by individual fire, fuel 
component, county or airbasin

• Used as information for ARB permitting 
and projection purposes

• Used in comparative analysis of various 
model configurations

• Potential for MUCH more…



The BIG Table

• Covertype (code and description)

• Fuel Component

• Polygon ID (for spatial referencing)

• Pre-load (tons per acre)

• Emissions



A Summarized Table

• Temporally referenced polygons

• Polygon processing is possible 
whenever and wherever there is 
adequate input data…



Thank You!


